ization to undesirable behaviors. Teachers, principals, and peers each play important roles in young people's schooling experiences and in how these experiences will relate to subsequent transitions to adulthood. Belonging to a positive peer group likely leads to a positive effect on adolescents' schooling outcomes. At the same time, being exposed to an older and therefore more sexually active peer group might encourage adolescents to become sexually active.
Because most adolescents in urban South Africa become sexually active before they leave school, the "protective effect" of schools may not extend to protection from risky sex. One of the intriguing results found in previous analyses of sexual debut in urban South Africa (using the same data as in this study) was a positive effect of baseline grade attainment on sexual debut in the subsequent four years, controlling for baseline age (Dinkelman, Lam, and Leibbrandt 2007 and Marteleto, Lam, and Ranchhod 2008) . Estimating probit regressions of a number of individual and household characteristics on sexual debut, Marteleto and colleagues (2008) found that the number of grades completed by 2002 had a significant positive effect on sexual debut between 2002 and 2005 for both boys/young men and girls/young women who were aged 14-16 in 2002 . These positive effects of schooling on sexual debut, controlling for age, are surprising because we might expect that young people who are ahead of their age group in school would be less likely to become sexually active. The estimates imply that a girl aged 14-16 who had completed one extra grade in 2002, given her age, was 6.6 percentage points more likely to sexually debut by 2005. The effect for young men was slightly greater at 8 percentage points.
One possible interpretation of this result is that young people who are ahead of many in their cohort in school interact with an older and more sexually active group of young men and women. Because of the high rates of grade repetition in South Africa, students in any given grade in secondary school span a wide range of ages, especially in predominantly African schools. Adolescents could be influenced by the behavior of older same-sex peers and by interactions with older opposite-sex peers. We hypothesize that the effects on sexual initiation of grades completed is a consequence of two offsetting mechanisms. The first is that students who do better in school may be less likely to become sexually active. The second is that the influence of older peers is toward encouraging sexual debut. We attempt to disentangle these two effects in our models by using a literacy and numeracy proficiency measure in addition to a constructed measure of exposure to older peers.
This study explores these possible peer effects in greater detail in the South African context. Our analysis is similar in nature to recent research in the United States that tries to identify "contagion" effects of interacting with older peers. A recent article by Argys and Rees (2008) , for example, uses variation in the mandated age at which children begin school across the United States as an exogenous source of variation in exposure to older classmates during the teenage years. Another study used the variation in whether ninth graders are grouped with tenth-to twelfth-grade students or with seventh-to eighth-grade students (Eisenberg 2004) .
A significant body of research has been conducted in the US on the effects of peers on the behavior and life decisions of students at various levels. Exploiting the random assignment of college roommates, Sacerdote (2001) found evidence of peer effects among roommates on academic outcomes and decisions to join social groups. Analyzing tenth-grade classmates in the National Education Longitudinal Study (NELS) of 1988, Gaviria and Raphael (2001) found evidence of peer effects at the school level on substance use, church attendance, and dropping out of high school. Using US data from the National Longitudinal Survey of Adolescent June 2013 Studies in Family Planning 44 (2) Health, Sieving and colleagues (2006) found that a significant positive relationship existed between the proportion of a young person's friends who were sexually active in Wave 1 and the probability of sexual debut between Waves 1 and 2. Our analysis takes advantage of the high variance in age-for-grade distributions in Cape Town, especially in predominantly nonwhite schools. An important feature of Cape Town is the continuing large socioeconomic disparities and the high degree of spatial segregation across the three major racial groups (referred to as "population groups" in South Africa): African, colored, and white. (The Cape Town population in the 2001 census was 32 percent African, 48 percent colored, and 19 percent white). These three groups were subject to differing treatment under apartheid. Whites had advantages in most areas, including significantly greater expenditures on schooling, privileged access to the labor market, unrestricted residential mobility, and better access to social services. Africans had the least access to services and the most restrictions on work and migration, with a large gap in expenditures on schooling. The colored population, which is heavily concentrated in the Western Cape (including Cape Town), occupied an intermediate status under apartheid, with greater expenditures on schooling, fewer restrictions on residential mobility, and better access to jobs than Africans.
1 Using retrospective schooling histories, we estimate the exposure of respondents to older classmates beginning at age 12 and examine whether this exposure is associated with an increased probability of sexual debut.
Data anD MethoDs
We use data from Waves 1-4 of the Cape Area Panel Study (CAPS), a longitudinal survey of adolescents and young adults conducted from 2002-06 in metropolitan Cape Town. Details regarding the design of CAPS are provided in Lam and colleagues (2008) . 2 Wave 1, conducted in 2002, included a household questionnaire, which collected information about the household and all household residents from a knowledgeable adult household member, and a young adult questionnaire that was administered to up to three individuals aged 14-22. The young adult questionnaire collected data concerning a wide range of topics, including sexual behavior, schooling, and employment. The young adult questionnaire also included a literacy and numeracy evaluation (LNE) and a life history calendar that provides retrospective information regarding living arrangements, schooling, and pregnancy. The LNE was a self-administered written test taken after completion of the young adult questionnaire. The test consisted of 45 questions and took about 20 minutes to complete. Respondents could choose to take the test in English or Afrikaans. No version was available in Xhosa, the native language of most African respondents.
CAPS was designed using a two-stage probability sample of households, with an oversampling of African and white households to obtain large enough samples to make meaningful comparisons across groups. The baseline wave of CAPS surveyed 4,751 young adults living in 3,304 households. As in most South African household surveys, response rates were high in 1 The colored population, which was about 9 percent of the country in the 2001 census, includes descendants from indigenous Khoisans and the Dutch slaves from Malaysia and other areas. This population is predominantly Afrikaans speaking, and about 20 percent identified as Muslim in the Cape Area Panel Study. Under apartheid, the colored population (concentrated in Cape Town) was a separate racial classification from the Indian population (concentrated in Durban) and from the roughly 80 percent of the population classified as African.
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African and colored areas, and low in white areas. Household response rates were 89 percent in African areas, 83 percent in colored areas, and 46 percent in white areas. 3 Young adult response rates, conditional on household participation, were high, even in white areas. Given household participation, the response rate for young adults was 93 percent in African areas, 88 percent in colored areas, and 86 percent in white areas . We use the household questionnaires for information regarding parents' characteristics, living arrangements, household income, and household shocks. We use the young adult individual questionnaires for information concerning education, sexual activity, and literacy/numeracy scores. Table 1 shows the sample size by racial group and provides information regarding attrition between waves. We show information for the full sample aged 14-22 in 2002 and for the subset aged 14-17 in 2002, the sample we use for our regressions. As intended in our sample design, the original Wave 1 sample included roughly equal numbers of African and colored respondents. The weighted percent column shows that when sample weights are used to adjust for the sample design and differential response rates, the weighted sample is 28 percent African, 53 percent colored, and 19 percent white, proportions that are similar to those found for the same age group in Cape Town in the 2001 South African census .
The young adult questionnaire within CAPS Wave 3, collected in 2005, provides most of the longitudinal information used in this study. Of the 4,751 original respondents, 3,531 were successfully interviewed in Wave 3 (see Table 1 As shown in Table 1 , attrition differs significantly by race. The African attrition rate is 20 percent, with proxy reports indicating that most attrition is a result of migration back to the rural Eastern Cape province, the main sending region among Africans living in Cape Town. 
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Studies in Family Planning 44 (2) The colored population has strong roots in Cape Town, a factor in its lower (10 percent) attrition rate. The 34 percent attrition rate for whites includes both migration out of Cape Town (including out of South Africa) and a significant number of refusals to participate in the survey. The bottom panel of Table 1 shows the sample size and attrition rates for the sample that was aged 14-17 in 2002, the group we use in our regressions. Attrition for this group (12 percent) is considerably lower than for the full sample, a reflection of the positive relationship between age and attrition. We have also analyzed attrition using probit regressions of 2002-2005 attrition on baseline characteristics (not shown). In addition to being correlated with age and race, attrition is negatively correlated with baseline grade attainment and school enrollment. Attrition is not significantly correlated with whether the respondent was sexually active at baseline, once we control for variables such as age, race, household income, and parental education-all of which we control for in our regressions. As a robustness test for the regressions reported below, we have estimated the regressions using inverse probability weights following the approach of Fitzgerald and colleagues (1998) . The results are virtually identical in the weighted regressions, giving us confidence that sample attrition does not have a major impact on our results.
4

Variables
Our key outcome variables are self-reports of sexual debut and of age of first sexual partner. For sexual debut we use two questions, the first concerning whether the respondent ever had sex and the second concerning the age at which respondent first had sex. For most respondents, we examine whether they report having had sex at Wave 3 (2005), conditional on not having had sex at Wave 1 (2002). For respondents captured in Wave 4 (2006) but not in Wave 3, we use their report of age at first sex to determine whether they had sex by 2005. We also use information regarding the age of the first sexual partner, a question that appears in Waves 3 and 4.
Our key independent variable is exposure to older peers. The CAPS data do not allow us to observe the actual distribution of ages in the schools attended by respondents. We can use patterns of grade-for-age distribution, however, to estimate the age distribution of students in a given grade. We take advantage of CAPS' complete schooling history for all respondents. This allows us to generate a race-specific age-for-grade distribution for each grade, pooling the retrospective histories for all respondents. We use these to generate an estimate of the age distribution of students that each respondent experienced at every age since starting school.
Note that to do this we require that grade completion in 2002 is not perfectly correlated with our exposure measure. In a regime in which all students progress one grade per year, both highest grade completed and our exposure measure might have some variation for students of a given age because of differences in the age at which students began school. 5 In our case, we have considerable additional variation because of the high levels of grade repetition in South African schools.
Our measure of exposure to older peers is constructed as follows. We use the retrospective schooling histories to construct age-for-grade distributions for every grade for each of the three racial groups. For each respondent, we look at the grade they were attending at age 12 using the retrospective schooling history. We take the race-specific age-for-grade distribution for that grade and calculate the percentage of students who would have been at least two years older than the respondent. For example, if an African respondent were in eighth grade at age 12, we take the percentage of eighth graders who are 14 and older in the typical African age-for-grade distribution (67 percent) and assign that value as the percentage who were at least two years older than the respondent when she was 12. We make the same calculation at each age up to the age of the respondent in Wave 1, using only respondents who were aged 14-17. Respondents who are not enrolled in school are given a zero for the exposure measure for that age. 6 We sum these age-specific exposure measures across years from age 12 through their Wave 1 age. For example, if the student were in eighth grade at age 12, repeated eighth grade at age 13, advanced to ninth grade at age 14, and was age 14 in Wave 1, she or he would have a total exposure of 0.67 + 0.42 + 0.43 = 1.52. All African respondents with the same schooling history will be assigned the same value. This can be thought of as a measure of person-years of exposure from age 12 to classmates who were at least two years older. For a 14-year-old in 2002, this has a theoretical maximum of 3, implying that 100 percent of students were at least two years older than the respondent in every grade since age 12. For 14-year-old Africans in Wave 1, the mean of our exposure measure is 0.62, the standard deviation is 0.44, with a range from 0 to 1.98. The distribution for 14-year-old whites is very different, with a mean of only 0.07, a standard deviation of 0.13, and a range from 0 to 0.93.
We use this exposure measure in regressions to see whether it predicts sexual debut between 2002 and 2005. The grade variable and the exposure variable will move together as students progress, however, making it difficult to estimate separate effects of the two variables. In our case, we take advantage of the high levels of grade repetition, especially in African and colored schools. This means that two 16-year-olds in seventh grade in 2002 may have had very different grade trajectories since age 12. Although the correlation between our exposure measure and highest grade completed ranges between 0.85 and 0.91 for Africans for each age from 14-17, we see that we are able to estimate a statistically significant effect of the exposure measure.
A key assumption of our measure is that African students face the grade-for-age distribution displayed by all African students. In other words, we assume that the African age-forgrade distribution is identical in all African schools and that Africans only attend African schools. Analogous assumptions are made for colored and white students. Although these are strong assumptions, several reasons lead us to think that they are a reasonable approximation of reality. First, schools in Cape Town, like schools across South Africa, continue to be highly segregated. Lam and colleagues (2011) show that only 11 percent of Africans in eighth or ninth grade in 2002 attended historically colored schools and only 3 percent attended historically white schools. Although all African schools are not identical, the differences between African and white schools in all dimensions, including age-for-grade distributions, are vastly greater than differences within the group of African (or white) schools.
Another important consideration for our analysis is Lam and colleagues' (2011) finding that grade repetition is poorly linked to actual learning, especially for Africans. They find that there is a stochastic component to grade advancement that is uncorrelated with learning, suggesting that some component of our exposure measure may be unrelated to school performance. Because we will also be including grade attainment and a measure of literacy and numeracy in Wave 1, we will be able to isolate the effect of older peers from whatever association may exist between school performance and sexual debut.
Results supporting Inclusion of Measure of exposure to older Classmates
To have potential for contagion effects from exposure to older classmates, we need to see two patterns in the data. First, we need to see a fairly steep age gradient in the behavior for which we expect there to be contagion effects. Students need to be exposed to significantly different behavior when they interact with, for example, 17-year-old classmates than when they interact with 15-year-old classmates. Second, variation needs to be present in the degree to which students are exposed to older peers, with some students experiencing significant exposure.
We present evidence regarding the age gradient in the outcomes we are studying and the age-for-grade distributions in African, colored, and white schools. We also define the measure of exposure to older peers that will be used in our regression analysis. We begin by documenting the age profiles concerning sexual debut. Figure 1 shows age profiles by race and sex for sexual initiation from age 14-22 as reported in CAPS Wave 1. As shown in the left panel, the age gradient for sexual debut is steep for all three racial groupings and both sexes, but particularly among young Africans. For example, the proportion of African girls/young women who reported having had sex rose from less than 5 percent at age 14 to 32 percent at age 16 and to 68 percent at age 18. A 16-year-old whose classmates are aged 14-16 would have a different level of exposure to sexually active classmates than a 16-year-old whose classmates are aged 16-18. As shown in Figure 1 , colored and white young people initiate sexual activity somewhat later than do Africans, although the age gradient is nevertheless steep.
A useful summary measure of the slope of the age gradients in Figure 1 is a simple ordinary least squares regression of the binary outcome on age. Table 2 shows this age coefficient for 
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each of the six sex/race combinations. We use the sample aged 14-20 because this age range is most relevant for our analysis of peer exposure during secondary school. As seen in Table  2 , among Africans the probability of sexual debut rises by 12 and almost 15 percentage points per year of age for African boys/young men and girls/young women, respectively, and about 10 percentage points per year of age for the other groups. An important component of our argument is that some students are exposed to classmates spanning a wide age range. We present evidence on the age-for-grade and grade-for-age distributions for students in the age range where contagion effects may be important. Figure  2 illustrates the distribution of respondents by current grade, according to age (14, 15, and 16) in Wave 1.
7 Large racial differences in grade-for-age are immediately apparent. Among white 14-year-olds, 57 percent are in eighth grade, 97 percent are between seventh and ninth grade, and none are below seventh grade. Among African 14-year-olds, only 28 percent are in eighth grade, 53 percent are between seventh and ninth grade, and 18 percent are below seventh grade. Similar patterns are observed at age 15 and 16, with African students having much greater dispersion in grade-for-age than white or colored students.
Figure 3 looks at this a different way, showing the age distribution of students in ninth, tenth, and eleventh grade. Naturally, the grade-for-age dispersion in Figure 2 is reflected in the age-for-grade distributions in Figure 3 . Among white tenth graders, for example, 46 percent are aged 16, 95 percent are 15-17 (which might be considered the normative age range for tenth grade), and less than 2 percent are older than 17. Among African tenth graders, only 20 percent are aged 16, 53 percent are 15-17, and 44 percent are older than 17. If the African grade-forage distributions are typical of all African schools in Cape Town, an African 15-year-old girl in tenth grade would be at least two years younger than 62 percent of her classmates and at least three years younger than 44 percent of her classmates. In contrast, a white 15-year-old girl in tenth grade would be at least two years younger than only 5 percent of her classmates and at least three years younger than only 1 percent of her classmates, assuming she were in a school with a grade-for-age distribution represented by the white students in CAPS. The potential for contagion effects from interacting with older classmates is clearly great for African students who are not behind in school. Table 3 shows the proportion of students who are two or more years older and three or more years older than the normative age for each grade among students in grades 9-11. (We (2) assume that the normative ages are 15 for ninth grade, 16 for tenth grade, and 17 for eleventh grade.) Among African boys/young men in grades 9-11, 57 percent are at least two years older than the normative age for their grade. This compares with 43 percent for African girls/young women. Although grade repetition is common for both boys/young men and girls/young women in predominantly African schools, repetition rates are considerably greater for males ( Africans to be two or more years older than the normative age for grade. This reflects both lower rates of grade repetition and the fact that colored students are more likely than Africans to drop out of school when they fail a grade (Lam, Ardington, and Leibbrandt 2011) . 8 As 8 Colored adolescents have better job opportunities than African adolescents, due in part to the legacy of colored labor-market preferences under apartheid. Moreover, failing a grade is a better predictor of future failure in predominantly colored schools than in African schools, a result of differences in the quality of evaluation (Lam, Ardington, and Leibbrandt 2011) . Both factors contribute to the higher dropout rate among coloreds, especially in response to failing a grade. shown in Figures 2 and 3 , white students are rarely two or more years older than the normative grade. Only 4 percent of white males and no white females in our sample were two or more years older than the normative age in grades 9-11. Looking at the final two columns in Table  3 , 33 percent of African young men are three or more years older than the normative age for grade, a dramatic demonstration of the wide distribution in age-for-grade in this group. This compares with only 4 percent of colored males and 1 percent of white males. Table 4 examines how key characteristics vary with age for African students in a single grade-ninth grade. We focus on Africans because they have by far the widest dispersion in age for grade. African ninth graders are fairly evenly distributed from age 14 to age 19-22. Younger students in a class are much more likely to be female than are older students. Whereas 62 percent of 14-year-olds in ninth grade are female, only 38 percent of those ages 19-22 are female. Table 4 also provides information regarding why such a wide age distribution in a given grade exists, showing both the age at starting school and the number of grades failed by 2002 (both estimated using the retrospective life history calendar). Clearly, many students are behind in school because they started school late. The mean age at starting school for 18-year-olds in ninth grade is 7.8, compared with 6.1 for the 15-year-olds in ninth grade.
9 Grade repetition also plays an important role, with 18-year-olds having failed 1.1 more grades than 15-year-olds. Table 4 also illustrates how our three outcomes vary across age among ninth graders. We see a steep age gradient in sexual debut. Whereas only 3 percent of 14-year-olds report having had sex, 69 percent of 18-year-olds and 87 percent of 19-22-year-olds (these two older groups account for 28 percent of African ninth graders) report having had sex by 2002. This gradient is central to the peer effects we are focusing on. For a 14-year-old girl in ninth grade, almost half of her classmates are already sexually active. The comparable number for colored ninth graders is 7 percent and for white ninth graders is 4 percent (not shown).
Individual and household characteristics vary with age (see Table 4 ). Younger ninth graders perform much better on the literacy and numeracy test than do older ninth-graders, with the mean for 14-year-olds being one standard deviation above the mean for 19-22-year-olds (not shown). Younger students have better-educated parents, presumably indicating that better-educated parents enroll their children in school earlier and help them make normal grade progression. Younger students are more likely to live with their mothers, although differences in household income between younger and older students are surprisingly small. All of these characteristics are likely to affect sexual initiation, so we include all of these variables in our regression analyses.
We also see from Table 4 that an African student who is fortunate enough to reach ninth grade by age 15 will have a substantial proportion of classmates who are older and sexually active. The older students will also tend to have poor academic performance. This lower achievement among the older students might have indirect peer effects that go beyond those related to sexual activity. The poorer school performance of older students may have a negative impact on the school performance of younger students, with spillover effects to sexual behavior.
analytical strategy
Our analysis focuses on 1,491 CAPS respondents who were aged 14-17 in 2002. To control carefully for age, we include a quadratic of age in months. We include an indicator for 2002 school enrollment, the highest grade attained in 2002, and the standardized score on the literacy and numeracy exam administered in 2002. Because variation exists in the time between Wave 1 and Wave 3 interviews, we include a control for the number of months between interviews. We also include a number of household characteristics. These include mother's and father's education (collected from the youth respondent even when the parent was not a coresident); log of per capita household income in 2002; dummies for colored and white; dummies to indicate whether the mother and father were coresidents with the young adult in 2002; and dummies to indicate that parental education is missing. Table 5 presents descriptive statistics of key variables, broken down by gender and racial group. We see large racial differences in sexual activity by 2002. The proportion of African young people aged 14-17 reporting having had sex in CAPS Wave 1 is 30-34 percent, compared with 4-14 percent for colored and white young people. Our analysis of sexual debut is restricted to the sample that had not had sex by 2002. Within this group, 68 percent of African females and 61 percent of African males became sexually active by 2005. This compares with 37 percent of
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Studies in Family Planning 44 (2) colored females, 30 percent of white females, 40 percent of colored males, and 36 percent of white males. The age difference of the first sexual partner among those who become sexually active ranges from 2.2 to 2.9 years for girls (which means the male partner is older), and from 0.12 to -0.5 years for males. Several variables related to schooling are included in Table 5 . School enrollment is well over 90 percent for all groups, but large racial differences are found in grade attainment.
10 The largest differences are among boys. African boys aged 14-17 completed 6.8 grades on average, compared with 8.1 and 8.6 grades among colored and white boys, respectively. Our measure of exposure to older peers has a mean of 96 percent among African girls, 46 percent among colored girls, and 9 percent among white girls. Large racial differences are also observed in performance on the literacy and numeracy evaluation that was administered in Wave 1. The English language test was taken by 99 percent of African respondents, 43 percent of colored respondents, and 64 percent of white respondents (not shown). 11 We use the score as a measure of cumulative learning as of Wave 1, with performance on the test reflecting factors such as innate ability, home environment, and the quantity and quality of schooling to that point. African girls have a mean score that is 1.6 standard deviations below the mean score for white young women (not shown). As Lam, Ardington, and Leibbrandt (2011) indicate, the distribution of test scores for Africans and whites barely overlap. Enormous racial differences in income also exist. Household income per capita is almost ten times as high in the households of white 14-17-year-olds as the levels in the households of African 14-17-year-olds. Income in colored households is approximately two times the income in African households. 
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Determinants of sexual Debut Evaluated at the mean probability of sexual debut for girls in all population groups combined (47 percent), this is an 8 percent increase in the probability of sexual debut. The effect for boys is similar-4.4 percentage points per year of schoolingand is statistically significant. Evaluated at the mean probability of sexual debut for boys in all population groups combined (46 percent), this is a 9.6 percent increase in the probability of sexual debut. We estimate a negative but statistically insignificant effect of being in school in 2002 on sexual debut among boys over the next three years. We find large negative marginal effects among boys on the colored and white dummies and similar effects among girls on the white dummy variable, indicating that the variables included in the regression do not explain the large racial differences in early sexual debut among these three groups. Columns 2 and 5 add the literacy and numeracy evaluation (LNE) score to the regressions. The LNE score itself has a statistically significant negative effect on sexual debut for both girls and boys. A one standard deviation increase in the test score is associated with an 8.3 percent- 
*Significant at p < 0.05; **p < 0.01. -= Not applicable. NOTES: Columns 1 and 4 leave out our peer exposure measure and the literacy/numeracy score. Columns 2 and 5 add the literacy/ numeracy score, and columns 3 and 6 introduce our measure of exposure since age 12 to peers who are at least two years older.
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Studies in Family Planning 44 (2) age point reduction in the probability of sexual debut for girls. Also noteworthy is that including the LNE score causes the effect of highest grade completed to become even more positive for both young men and young women. This finding is consistent with our hypothesis that the grades-completed variable is partially reflecting the effect of exposure to older peers. When we do not include the LNE score in the regression, the highest-grade variable is indicative of two effects. The first effect is that students who are doing better in school and are more committed to school may be less likely to become sexually active. The second effect is the influence of older peers, which tends to encourage sexual initiation. When we include the LNE score, it incorporates some of the first effect, leaving the highest grade variable to indicate more of the second effect. Columns 3 and 6 introduce our measure of exposure since age 12 to peers at least two years older. This variable is estimated to have a statistically significant positive effect on sexual debut among girls. The marginal effect of 0.138 implies that an increase in cumulative exposure by 1.0 would increase the probability of sexual debut by 13.8 percentage points. An increase in cumulative exposure of 1.0 could result from an increase in the proportion of classmates who were at least two years older of 25 percentage points in each of four years since age 12, an increase of 50 percentage points in each of two years, or any other combination that adds up to 1.0. The standard deviation of this variable for Africans is 0.7, so an increase of 1.0 is an empirically plausible example. The estimated effect of the peer exposure variable is only about half as great for males and is not statistically significant. This is similar to the results of a study finding significant peer effects for girls but not for boys in the United States (Argys and Rees 2008).
Another important result shown in Table 6 is that including the peer exposure variable causes the estimated effect of grades completed to become smaller for boys and to become much smaller for girls. For girls the estimated marginal effect of grades completed falls from 0.058 to 0.015 and loses statistical significance. For boys the marginal effect falls from 0.063 to 0.047, becoming only marginally significant (p = 0.09). This supports our hypothesis that the apparent positive effect of grades completed on sexual debut is the result of an effect of exposure to older peers. Also striking is that the coefficient for colored drops by about 27 percent among girls when the peer exposure variable is added to the regression. The coefficient for white drops by more than 60 percent among girls and becomes statistically insignificant. This suggests that the much greater exposure of African girls in secondary school to peers who are at least two years older plays a substantial role in explaining the earlier sexual debut of African girls, compared with colored and white girls.
Peer effects and age of First sexual Partner
The influence of older classmates on the timing of sexual debut could work through a number of channels. The simplest version of the "contagion effect" hypothesis is that interacting with peers who are sexually active, whether of the same or opposite sex, may make an individual more likely to decide to experiment with sexual activity. Another possibility is that individuals become sexually active with their classmates (or friends of their classmates). This might be especially pertinent to the girls in our sample, whose first sexual partners are two to three Studies in Family Planning 44 (2) June 2013 years older on average (see Table 5 ). We might expect, then, that exposure to older classmates would have an effect on the age of the first sexual partner in addition to having an effect on sexual debut. CAPS collected information about a number of characteristics of the first sexual partner, including age. Table 7 presents regressions in which the dependent variable is the age difference between the respondent and her/his first sexual partner, using only the sample that became sexually active between 2002 and 2005. Our regression analysis for girls reveals a positive effect of our peer exposure variable on the age difference between female respondents and their first sexual partner. The coefficient is just short of being statistically significant (p = 0.06). An increase in the cumulative peer exposure of 1.0 is associated with an increase in the age difference of the first sexual partner of 0.87 years. This provides additional evidence that exposure to older peers is affecting sexual behavior. Although we cannot tell whether the first sexual partner is a classmate (or a friend of a classmate), the results in Tables 6 and 7 suggest that girls with older classmates have both earlier sexual debut and older first sexual partners. Among boys, the estimated effect of exposure to older peers on the age of the first sexual partner is not statistically significant.
Impact of Passing a Grade on sexual Debut
One somewhat extreme implication of our hypothesis that the presence of older classmates increases the probability of sexual debut is that students who pass a given grade, especially in high school, are more likely to become sexually active than students of the same age who fail the grade. For this to occur, the impact of older classmates would have to be strong enough to overcome what is presumably a tendency for students who pass a grade to be students with a stronger commitment to school and an associated lower probability of becoming sexually 
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Studies in Family Planning 44 (2) active. We examine this directly by looking at the impact of passing a grade on subsequent sexual debut. An advantage of using grade advancement as an independent variable is that it is a more direct measure than our cumulative peer exposure measure. The variable has larger withinrace variation, because the cumulative exposure measure is based on average age-for-grade distributions by race. The disadvantage of the grade advancement measure is that it is subject to even greater endogeneity bias than the cumulative exposure measure, because students who pass a given grade will be positively selected on many characteristics that are likely to deter sexual debut. The biases created by the endogeneity of grade advancement will therefore tend to work against our finding a positive relationship between grade advancement and sexual debut. Table 8 presents the coefficients from regressions on sexual debut that incorporate grade advancement as an independent variable. We estimate separate regressions by race and sex, taking advantage of the fact that substantial within-race variation in grade advancement ex- Because of the almost 100 percent pass rate for whites, we exclude them from the analysis in Table 8 .
To maximize sample size, the regressions in Table 8 use all respondents in grades 9-11 in 2003 regardless of age.
12 The dependent variable is the same as in Table 6 Passing the grade in 2002 is obviously not a randomly assigned characteristic. Young women who pass are likely to differ in many respects from young women who fail, even after controlling for the individual and household characteristics included in the regressions in Table 8 . Most of these differences, such as unmeasured attachment to school, school quality, and home and neighborhood environmental influences, would lead us to expect that young women who fail the grade would be more likely, not less likely, to become sexually active. One variable working in the direction of the effect we see is that young women who pass the grade 12 We conducted analyses restricted to those younger than age 17 (not shown), and the results were similar. 
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June 2013 will be exposed to older classmates in the following year. The findings in Table 8 suggest that this peer exposure effect is strong enough to result in a positive relationship between passing a grade and subsequent sexual debut.
lIMItatIons
Our data and our constructed variables have a number of limitations. One concern with our sexual behavior variables are that they are self-reported. The CAPS sexual behavior questions are similar to those asked in surveys such as the Demographic Health Survey. As Nnko and colleagues (2004) and Gersovitz (2005) have shown, sexual behavior may not be reported accurately, even when interviews are conducted in a private setting by well-trained interviewers. Our biggest concern in this regard would be that exposure to older classmates leads individuals to report having had sex when they had not. Although we cannot verify self-reports of sexual behavior, we think it unlikely that inaccurate reports are responsible for our results. Our measure of cumulative exposure to older classmates, which we consider one of the innovations of our analysis, has a number of limitations. One limitation is that our measure is only an estimate of students who were in the same grade as the respondent in a given year, which ignores the potential effect of interacting with older students from other grades or with those who are not in school. Another limitation of our measure is that it does not distinguish between older male classmates and older female classmates. Although we have constructed separate measures for exposure to older males versus exposure to older females, the male and female measures are so highly correlated that estimating separate effects of the two measures is not possible. Given our measure, students with high exposure to older boys/young men will also have had high exposure to older girls/young women. Although we would be better able (2) to understand the mechanisms if we could separate the effect of older males from the effect of older females, practical limitations prevented our doing so.
14 Because variation in our peer exposure measure depends on variation in the age of starting school, as well as on grade repetition and interruptions in schooling, correlations are likely with characteristics such as the student's (and parents') commitment to school, the student's academic ability, and neighborhood characteristics. Our controls for baseline variables such as grade attainment, literacy/numeracy scores, and household income should remove much of this correlation, but the exposure variable may nevertheless be correlated with unobserved determinants of sexual debut. 15 Most of these effects would lead us to expect that students who are further ahead in school (and thus have high values of the peer exposure variable) would be less likely to become sexually active. The bias in our estimates, then, should work against finding a positive effect of exposure to older peers on sexual debut. The fact that we do estimate a positive effect gives us confidence that the effect we are measuring is a real effect of peer exposure.
Another concern is that our variable for exposure to older classmates is highly correlated with grade attainment. 16 When we include both variables, they compete with one another to explain sexual debut. This creates a risk that neither variable would be estimated precisely enough for statistical significance given the correlation. The fact that the coefficient on our peer exposure variable is statistically significant suggests that it is a better predictor of sexual debut than is the grade attainment variable. The high correlation between grade attainment and peer exposure does not inevitably cause the coefficient on grade attainment to decline when we add peer exposure in Regression 3 of Table 6 . In fact, the decline in the coefficient for grade attainment is much smaller in the regression for boys, even though grade attainment and peer exposure are just as correlated for boys as they are for girls.
Another limitation of our analysis is that we are not able to identify the precise mechanisms driving the effect of exposure to older classmates. If girls are having sex with older male classmates by virtue of their proximity, this is not really a contagion effect in the usual sense. Alternatively, the results may mean that girls are being influenced to adopt the behavior of their older female classmates, which is more of a traditional contagion effect.
sUMMaRy anD ConClUsIons
South Africa's combination of early sexual debut, high rates of school enrollment through late teenage years, and high rates of grade repetition create an environment in which moving through school faster than one's age-mates equates to being exposed to significant numbers of older classmates who are already sexually active. Previous research has provided sugges-14 Only a small minority of students in South Africa attend single-sex schools. We attempted to identify the respondents attending single-sex schools, but the number we were able to identify was small. Additionally, the single-sex schools we were able to identify were mainly elite private schools catering to high-income whites, and thus not broadly representative. 15 In regressions not shown, we included measures of school quality (pupil-teacher ratios and the percentage of teachers hired by the parent governing body, taken from matching the 2000 School Register of Needs to school names reported in CAPS) and neighborhood unemployment among young people (based on 2001 census data at the "small area" level). The results were almost identical, with a slightly greater and statistically more significant estimate of the impact of the peer exposure measure. 16 Grade attainment is also correlated with the literacy/numeracy variable. This correlation is only about 0.4, however, even for a single age/race/gender group. As a result, sufficient variation exists to estimate separate effects of the two variables in Regression 2 of Table 6 . One reason for the modest correlation is the poor system of evaluation in many schools, leading to a situation in which actual learning is a weak predictor of grade advancement (Lam, Ardington, and Leibbrandt 2011).
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June 2013 tive evidence of such peer effects, identifying a surprising positive relationship between grade attainment and subsequent sexual debut, controlling for age. This study attempts to provide clearer evidence of the existence of peer contagion effects, taking advantage of several features of the Cape Area Panel Study. We document two important features of schooling and sexual debut that create the potential for contagion effects. First, we show that a steep age-gradient in sexual debut for young men and young women exists in all three of the racial groups we study-African, colored, and white. Second, we show that high rates of grade repetition and secondary-school enrollment that continues even beyond age 20 lead to high variance in the age-for-grade distribution, especially for Africans. Using the retrospective schooling histories collected in the Cape Area Panel Study, we generate race-specific age-for-grade distributions for all grades and use these to estimate the history of exposure beginning at age 12 to classmates who are at least two years older. Our probit regressions indicate that our measure of cumulative exposure to older peers in 2002 has a positive and statistically significant impact on sexual debut between 2002 and 2005, controlling for baseline age, grade attainment, literacy and numeracy competence, and a number of household background variables. Being exposed for two years to 50 percent more classmates who are at least two years older increases the probability by 14 percentage points that a girl becomes sexually active between 2002 and 2005. Additionally, inclusion of our peer exposure variable causes the estimated effect of baseline grade completion on age at sexual debut in the subsequent three years to drop from a statistically significant positive effect to a much smaller and statistically insignificant effect. The exposure variable also causes the estimated marginal effect of being colored rather than African to fall by 25 percent and the estimated effect of being white to drop by more than 60 percent and become statistically insignificant. This is provocative evidence suggesting that early sexual debut among urban South Africa's African girls may partly result from the much greater degree of exposure to older classmates that students encounter in African schools. As further evidence of this effect, we show that young women in grades 9-11 who passed their grade in 2002 were significantly more likely to become sexually active than young women who did not pass their grade.
Our measure of exposure to older peers is also estimated to have a modest positive effect on the age of girls' first sexual partner (marginally significant at p = 0.06). This is consistent with the argument that exposure to older peers is a factor in encouraging earlier sexual debut.
Our findings provide an important caveat to the view that additional schooling delays sexual debut. Although girls attending school are less likely to become sexually active than are girls who are not in school, female students who are ahead of their cohorts in advancing through school face the potentially negative consequences of interacting with classmates who may be four or five years older. This may be an important factor for policymakers to take into account when evaluating the high rates of grade repetition in disadvantaged South African schools.
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